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ABSTRACT 

Case Studies in Science Educsition used a combined 
research approach of case study and survey to address the question of 
the status of science education in the Onited States. Nine 
experienced researcners with backgrounds in anthropology, sociology^ 
educational psychology, and science education conducted eleven case 
studies* These field researchers used observation and formal and 
informal interviews to provide most of the data. Review of written 
materials affded information* Interest was in discovering issues 
within each site and not in predetermined variables. The survey was 
designed to provide additional interpretations and information on the 
extent of qeneralizability of the case study data. A relatively 
innovative approach to survey research was taken in using issue 
findings as the survey's primary conceptual structure. Each issue was 
portrayed throuah a scenario fa contrived illustration with related 
questions) of the survey. Members of nine organizations who reviewed 
the study reports generally appreciated the combination of 
approaches. Drawbacks to case studies included report length and cost 
in time and money. Survey research could be done more cheaply and 
reach more respondents and result in broad coverage of some 
pre-determined properties. Greater use of the survey in combination 
with case study would give a broader and deeper portrayal of issues 
within a aiven setting. (TLB) 
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The Study to be discussed here is not in vocational education, but its 
f-H methodological approach, or approaches, have significant implications 

for a "status study" in any field of educational endeavor. The question 
addressed was a broad one — what is^ the status of precollege science education 
in the United States? What is really happening in science, mathematics and 
social studies in classroom?, across the country? Multiple approaches by 
three different research groups were used to seek answers to the question. 



I'd like to tell you a bit about Case Studies in Science Education which used 
a combined research approach of case study and survey. It was part of a 
larger scheme which used a combination of three research methods to investi- 
gate the status of precollege science education in the United States. 

In 1975^ the National Science Foundation's Science Education Directorate 
issued three RFP's, all addr(v;sing the question of the status of science 
education in this country. " ne three approaches called for were a litera- 
ture review, a national survey, and case studies portraying science, mathe- 
matics and social science teaching and learning. 

Ohio State University's Center for Scj.ence and Mathematics Education was 
awarded the literature review contract under the direction of Stanley 
Helgeson. (The social studies rev jaw was subcontracted to the Social 
Science Education Consortium in Boulr. ;r, Colorado). Iris Weiss of Research 
Triangle Institute directed the national survey of educational practitioners 
to determine current science education materials and methods actually used. 
Bob Stake and Jack Easley of CIRCE at the University of Illinois were 
responsible for the case studies, and for the accompanying CSSE survey. 
The results of these efforts comprise seven volumes published by the Govern- 
ment Printing Office. (See referenct-s, p. 6). 

Cince the purpose of this symposium is Lo discuss methodologies, I'll focus 
on that aspect of these studies rather than substantive science education 
issues and findings. But I hope that some of you for whom the studies are 
^ new will look into them. I founr' myself going back to the studies frequently 

in preparing this paper. The nethcdology chapter of Case Studies in Science 
Education , by Jo Day and Bob Stake, was particularly helpful. After tellint^ 
you more about Case Studies in Science Education , I'll discuss some aspects 
of my current research on the relative utility of case study and survey 
^ research methods, and the compatibility and usefulness of the combination of 

the two. 



This is a transcript of a presentation prepared by Jennifer McCreadie for 
presentation at the AVA Annual Meeting on December 9, 1980, by James Pearsol. 
The author's address is CIRCE, 270 Education Building, University of Illinois, 
Urbana, Illinois 61801. 
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The caae studies were conceived of by people at nhe NSF and by those 
who worked on them as a way to get an understanding of the details ot 3cienr.e 
education in the context in which it is practiced, each of the school districts 
studied. The survey which was also part of t.iis study war. designed to ask 
some of the same questions, pursue some of the same issues across a larger 
sample of the nation's schools. The final report consisted of eleven case 
studies, a survey report, several conceptual]. y-based chapters assimilating 
survey and case study information, and an executive summary. (See final page). 

Initially, nine experienced researchers were chosen to conduct the caae 
studies. Their backgrounds were in anthropology, sociology, educational 
psychology, scieni. - rducation and various subspecializations . Because of 
v^ork commitmp' t.^, j^. e were already obligated to remain in certain arecis. 
Sites within ' driv^ uie distance were selected for those people. Five more 
sites were chosen wicl» an eye tnuard balancing geographic location; type of 
community — urban, suuurban, middle-sized city and rural community; curricular 
orientation — innovative or traditional; and reputation of the science curricu- 
lum. Suburban sites were selected in the midwest, Colorado and Texas; rural 
settings in Alabama and Illinois; urban Massachusetts and the northwest, as well 
as a middle-Atlantic-seaboarc. city; and middle-sized cities in Pennsylvania and 
California. Anonymity of these sites and individual people in them has been 
maintained. An eleventh site, Columbus, Ohio, was added because of circum- 
stances of crisis — a heating fuel shoi -age which closed schools in the winter 
of 1977. The study. School without Scuools , by Jim Sanders and Dan Stuff lebeam, 
was based on observations during February and into March, continuing for one 
week after schools were reopened. Because of the unique situation, anonymity 
of the site was not attempted. 

Elsewhere, one field researcher went to each site — for periods ranging from 
four to sixteen weeks, some working full-time and others part-time. All 
visits took place during the 1976-77 school year, five during September to 
December, six between January and May. 

A site visit team of four to six members visited each site for three days 
during the latter part of the field researcher's stay there. Their general 
purpose was to gather additional information and to challenge or confirm the 
field researcher's findings. There were three principal questions this study 
was intended to answer: 

-\^at is the status of precollege science education and 

learning today? 
-What are the conceptualizations of o^ience and science 

teachers ' held by teachers and stud^^nts? 
-What happenings in school and community are affecting the 

science curriculum? 

Field researchers and site visit teams alike v;ere seeking answers to these 
questions . 

The general methods of naturalistic field research were employed at each 
site by both the primary researcher and site visitors. Each took the role 
of observer-as-part icipant . Observation and formal and informal interviews 
provided most of the data, while review of written materials added informa- 
tion. Each researcher used whatever special techniques were characteristic 
of his or her own work. Efforts to standardize observations by using a 
structured checklist were not successful and were eventually abandoned. 
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Rnther than protltitarmlna varlablcM to he invest i jv'ULul , the f ield reuearchcrr.s 
were? interested iu discovering the important Issues within each situ. Iilach 
case, or bounded system, consisted of a hifj^h school and its feeder elementary 
and junior hiyh or middie schoois. Some issues were anticipated on the b-^isis 
of carrent news, professional Judgment and field trials. Tliese included such 
issues as the following: Back to the basics, declining enrollments, fiscal 
problems, the place of science in the curriculum and different conceptualiza- 
tions of science. Not all of these were issues at every site, and there 
were others which emerged at one or more sites. The issues at each site, the 
concerns about which there was disagreement, provided a conceptual structure 
for the case report. 

The issues also provided a framework for aggregating data across sites. Each 
case study portrayed a. unique picture of science teaching and learning in a 
specific context. Yet there were patterns, too. Ther^^. were cominou concerns 
which helped organize the most difficult job of assimilating such a vast array 
of information. Common threads helped weave together the fabric nf these 
eleven diverse school districts across the country. And perhaps they are 
present elsewhere. 

Much more information was gathered than could be included in each case 
report. And deciding which issues would be carried through in the assimila- 
tion chapters posed a considerable challenge. There were several bases for 
eventual inclusion ol issues in the final report: 

-commonness of an issue across sites 

-relevance of an issue to questions raised in the RFP and 

in the proposal 
-interest of staff in a topic 

-departure from what the staff expected the situation was 
-presumed usefulness to audiences of the final report. 

The CSSE survey was designed to provide additional interpretations and 
information on the extent of <5eneralizability of the case study uata. 
(This survey is entirely separate from the larger survey conducted by 
Research Triangle Institute). A relatively innovative approach to survey 
research was taken in using issue-findings as the primary conceptual struc- 
ture of the survey. Each issue was portrayed through what was called a 
r.cenario — "a contrived illustration, designed to establish the issue in 
proper context, and a number of questions relating to the issue portrayed" 
as it applies to the respondent's own school district. Although originally 
conceived as a means of posing the same issues in the same form both in the 
field by the case study researchers and in the survey for confimatory pur- 
poses, this proved to be unworkable. The survey orientation gradually 
changed from one of confirmation to one of gathering new inforr.ation on key 
issues. As stated in the survey report (p. 18:2), its purposes were "throe- 
fold: to give confirmation or disconf irmation to the extended observations 
earlier made by the field observers in the eleven selected districts; to 
identify the diversity and nuances of views held by people in and around the 
classrooms in this country; and to obtain suggestions as to what steps might 
be taken by agencies such as the National Science Foundation to remedy the 
more tractable difficulties." 

Survey instruments were designed for 22 groups of people: Teachers of social 
studies, science arid math in grades 10 through 12, 7 through 9 and K through 6; 
curriculum supervisors in each content area; principals at all three levels; 
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Bupt^r Lntit'ndunUM ; and lil ^h hcIumU liouumo l.o t'H , jiludonlM /md pariMtt M . Tlu! lorm 
provided l\ dlfCtiranC firnf for each ^roup which fV'^tli^t-^-^l dcmo^riphlc datia 

about Individuals and Lhcir districts, as well i\s rc-spouMCB to Iiinucti pertfiiuuL 
to that. r;roup. Kach the cif^ht Hccnarios on pa^',o.s 2 and '3 of the form wai-: 
sent to two, three or four of the 22 [^roupn of respondents. Three difforeut 
fourth pa^es were printed on about one-third of all other foiniH eaci\; the til imes ..if 
these questions were concerns: about education today, purposes of education, and 
problems in public sch 'ol today. Each section had both forced-choice and free- 
response items. All together, 66 different fonnri were sent to approxinately 
3,800 people, a subsample of the sample used by Research Triangle Institute in 
their national survey which was part of the Status Study. The response of about 
2,600 was just over 60 per cent, somewhat less than we had hoped for. 

It can be said that the general character of the condition of science education 
in United States schools was consistent between the case studies and the survey. 
Certainly no major findings of the case studio.s were refuted by the survey. 
Divergence of opinion came about as to whether qualitative and quantitative 
research methods can yield confirmatory findings based as they are on dif- 
ferent epistemological foundations. Some would say the philosophical dif- 
ferences are so great that the two approaches cannot look at the same objects 
and portray the same kinds of images. Some of us feel the divergence of method 
and epistemology is compatible, yielding complementary data which ultimately 
give a picture of greater richness and depth. 

My inquiry into people's perceptions of a combination of methodologies has 
revealed reactions ranging 7rom, "it's okay" to "it's an inspiration!" 
Frankly, I had anticipated much more resistance to case study and other 
qualitative research approaches than I encountered ai^ong people at the National 
Science Foundation in the Science Education Directorate, or among scientists 
and educators from professional organizations. 

This last group of people were involved in a rather unusual activity. While 
NSF was one of the primary audiences of the Stacus Study (a labal used to 
apply to the three large studies tof^,ether), other target audiences were 
scientists and educators, as well as the general public. Some of the people 
at the NSF felt that the original reports, even the summary volume, would not 
achieve very wide circulation or readership. So they contacted organizations 
with large memberships and widely circulated publications and asked them to 
propose approaches to review and synthesis of the Status Study. Nine organi- 
zations produced such reviews: American Association for the Advancement of 
Science; National Academy of Sciences, National Research Council; National 
Council of Teachers of Mathematics; National Science Teachers Association; 
National Council for the Social Studies; Association for Supervision and 
Curriculum Development; National School Boards Association; American Associa- 
tion of School Administrators; and the National Congress of Parents and 
Teachers, National PTA. They vary in the extent to which they summarized, 
criticized and made recommendations for their memberships. But they all 

inform of the existence, subject matter and aims of the Status Study. All 
but one of these reviews have been previously published in at least one form 
for their own organizations. This fall, all nine reviews came out in one 
Government Printing Office volume entitled, VJhat Are the Needs in Precollege 
Science, Mathematics and Social Science Education? Views from the Field . 

So when I mentioned talking with scientists and educators, it was the officers 
of these professional organizations and authors of these reviews to whom I 
referred. There was some criticism of each of the studies for one reason or 
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nnother. There ^'ora nl JeaHt n I'ciW pooplo wlio appruurl.a Cud e.icli Hi:\u\y ovar 
the otbero, ellher for itn research nietho.l '^r for ilH pari le.ul.ar fIrulInKn. 
Rut the vaMt majority of peojile with whom I talked aiiprecl atiul llie (^ornhl- 
natlon ol: approaches f/ir more than nny one on Ita own. 

Poopie approached the mnaa of data l.n different w/iyn. iSoiiie hegan witli (uie 
study, any one, and Jutit read all thriie. Othery dabbled unt:il they found 
one whone atyle they Celt most comfortable with and read a section of it, 
then searched for answers to questions or confirmation in the other two. 
Yet ohhers began with the summary volume. And some admitted they never ^^ot 
beyond it. That brings us to a discussion of some of the Htrengtlis and 
weaknesses of survey and case study methods from the perspectives of botli the 
audiences and researchers — in a moment. 

One final thought on the use of the reports. I had anticipated that penplo 
would be accepting of the method of a literature review and find the infor- 
mation at least somewhat useful as a backdrop for the other studies. I 
found this to be the case. I had anticipated that readers would be most 
accepting of the survey method and find the report very useful. This was 
true for some. I had anticipated some strong resistance to the case study 
approach in general and to this study in particular. I did not find that 
to be the case. Ivfhen people wanted to know what is really happening in science 
education, they sought any information available — in this case, all three 
studies. Many came to rely heavily on the Case Studies in Science Education 
report whether they were inrrerested from a policy or curricular or administra- 
tive or interest perspective. They found it informative and interesting, even 
exciting! They verified case study observations in the CSSE survey as well 
as RTl's larger survey. Some also went to the literature review or even to a 
prirnary source. But some did not go beyond the case studies. Several relied 
most heavily on the case studies, but appreciated the opportunity to fill in 
data from the survey. In this sense, I think both interest and the need for 
information were better served by combining methods than by having one stand 
alone. 

Now, to the drawbacks of the study. In any instance, a case study might be 
longer or shorter than the report of another method. In this case, a seven- 
large-volume report was overwhelming to many. One of these volumes contains 
a summary of each of the other reports, which readers found helpful. But it 
is also harmful in the sense that the reader who stops there misses the rich- 
ness of detail in the original reports. In the case of all the studies, the 
reader loses the raw data and the opportunity to make her or his own inter- 
pretations and inferences. This is a particular loss with case studies where 
the real texture of a setting or an event can only be portrayed in the original 
report — no summary can do it justice. And those who read through the whole 
study concur. But we are left with the problem of limited time, which all of 
us encounter daily, and the question of how to balance the value gained from 
reading a study against the time saved in scanning a pre-digested summary. 

Case study is a research method which is costly in time and money, and it can 
have only a small scope at one time. The time in the field, time sorting 
information, choosing what to include and finally writing — it took two to 
three times as much time afterward as was spent *'in the field.** Bob Stake 
has suggested that six times is a more accurate estimate when one considers 
the assimilation across multiple case studies. But the richness of detail, 
the whjle picture — the understanding of the case, be it a classroom, school 
district, a program — which the reader forms cannot otherwise be achieved 
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wit\i{iu(: lu»liu?, l^horu, TIiIm In not: dlwayM an appi'opi' lal n \)\- \'tu\ii\U\ii vimmuwiU 
appriw'U'li. Hill wl)L»n you want: to Iciuiw what: In riially liappuii Inn, Irom Lhu 
puvsput! 1 1 VLi.M ol: Llui cll.rrLM-uat poopli? Invnlvofl, wlial: lilm hiHiiun arc., lIiIm Im an 
apprupi'<atu modu (»r liupilry, WIt.h the rlj^hl. rfnua rcluT , Thla lan't in 
approatMi Junt: anyone i;an ilo. IL falciin Iralnln^',, t«.qu<r I tnuui , wrlliuf^, mKIMm 
ami a for nhnorvat I lui . lUil: I.L I'aii l)ti doni^. 

Survi'V L'UHoari'h (^in ho clnnu inoru chuaply, can ruach iiuu'i! rrnponiUnUM and llm 
ruHulL In a In-oad roviM'ai'.n of nniiu^ prL'^-duturni I nml propiU't I un , M" ihar'n what, 
yiiii waiU, that Im the. hunt way to It. Thcro In room for innro dovo 1 i^piiunU 

ihii C(Hi('uptuaL ntriictiiru an a hanin for niirvuy, exploration of n(uiie Innni-n 
In creator depth. More une of the survey in comb Ina L ion with ejine stndv can 
give both a broader and deeper portrayal oC ianiien within a ^Iven fiettln);. 



Re Cere nees 

It is suggested that the Government Printing Office is the best source for 
printed copies of the Status Study reports. These can be ordered by title 
only, but inclusion of stock number and price (when available) is helpful. 
The address is: U.S. Government Prmtiii- Office, Washington, D.C. 20402. 
A limited number of the case study volumes, and of some of the individual 
case studies are available from CIRCE, 270 Education Building, University of 
Illinois, Urbana, Illinois 61801. 

• The Status of Prc-Collcgc Science. M;U hematics, ;uid Social Studies Hdiicaiional rraciiccs 
in U.S. Schools: An Overview and Summaries of Tluec Studies, 

GPO Stock Number 038-000-00383-6. S3. 50 

• Case Studies in Science I-ducation. l he Case Reports. 
GPO Stock Nundier 038-(K10-()()377-l , 57.25 

• Case Studies in Science Iiducatioii. Design. Oveivicw and General F'indiniis. 
OPO Sto:k Number 038-(H)0-(K)3763. 56.50 

• kcpor» of the 1977 Nalioiud Surv^-y of SJeiice, Mathematics, and Social Studies lidiication. 
GI^O Stock Number 038-(KKM)036.1-(). S6.5I) 

• Ilie Status or Prc-Colle^^c Science. NhUhcmaiics. antl Social Science I-ducation: P)55-P;75. 
Science l-ducaiiiMi. 

GiH Stock Number 038-000-00362-3, 5-1.25 

• The Status of I're-College Science, Mathematics, and Social Science I-lducation: 1955-1975. 
Mathematics lulucation. 

GPO >tock Number 038-000.(K)37N2. S4.50. 

• The Slauis of Pre-Co!lcge Sciei:ce, Matliematies, and Social Science lidueation: l^J55.|i)75. 
Social Science Hducation. 

GPO Stock Number 038-0(K) 00363-1, $6.25 

What -re the Needs in Precollege Science, Mathematics, and Social 
Science Education? Views from the Field. (National Science 
Foundation, Office of Program Integration, Directorate for Science 
Education, SE 30-9). 
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D3c\v DiatLiot: /VlmiiiiHnvilotu, 

The m-L'uuncU- la l:hi.nk.irK| tivH: i I: wi.)ul(l liku (:o uul. Iht^ llun^i i.m. iujkI. 
yocir'H nir3ol::uK,(ti hjau3l:hi.ntj lAka •Mnif.l:.iivj Uui Curr icMl.um u\ lin i. I . .1 m. w-ml. Id 

atreaa iJie notxi (or unit-annlLy ot: l.o.idvLna aoro.sfi livj di.'il.ricM: ...nd Him iu.ymI i,.r mm- 
cxmniriinrj lourninij l\u\t lo.uhi l.o (jcxxl tiinployinMil: opi^ji Luiu.l in.M, lMt»,.«i(! Int nk) Riuj^v 
your UMuLlon Lo llili', tt^m.ii.ivr^ ohoUnj. 

I^oiij^'uLMil ly, Wi I Li INil rnii, PrcsidMiU- 

Ydu will hiMrliu', h"<Mi.' olIirr.M on Clu^ .'K.ilT. Koi- iiiv:iiM I , I idivcuMl 
wlLh vDiir rholi't.. DI.MiMiMMlon dI Uihi ( luim* will luMp diMw .iiu<iw!i>n (u ouv | ( I v.vs- 
bahUHl (Mirrlculum ami Ww. \\\\\n)i'iM\r.v of prtJV I d I ii^* LUjiial oijport iin 1 Ly lur Ic'ainin}' In 
each of our Mchool.'i. If wu art' y.i^lnw to lair, wr. miiMt. miMuriiu 

vS Int iM-t; !y , Jarvls ShaLluck, Snpi-r I iilriulfiU 

I look fovwiivd to working furtlun- wiih t:hi> Ca\inail I tL.iik iht^ Lit.li}, 
"Putting the Curriculum In Unlfonu/' iii corny and hopu you find u bt.^tLuv o/h^ t^vtm 
if the topic iis unl forml ty 

I am disappointed , I must admit, chat you did not choose the theme ,-s[x')nsorad 
by Nr. Perez, "Where Is our Science Program?" I feel that more emphasis on uniformity 
Is going to further erode support for our college-prep program. Wc have lost support 
from the Board because we do not have their endorsement on a set of objectives for the 
sciences. They don't fund what we don't specify. I hope that the Council will give 
Mr. Perez's proposal further review. 

Your "favorite" science teacher, Foster 

Dear Ms. Petrun: « 

Thank you for giving us the opportunity to influence your cxDnsideration of 
theines for next year. In as much as the state legislature will be voting on bills to 
create a Ccnpetency-Based Diplona, I think we should review our entire philosophy of 
curricular uniformity in the district. 

Uniformity could be an cbstacle to providing an educational program tailored 
to each student's hcine-culture , talents, and aspirations. Uniformity could diminish the 
flexibility we have had in our alternative school and our magnet school. We should be 
disoossing uniformity this year, and of course, we should recognize that too much of 
it can be as troublesone as too little. 

Yours truly, Mavis Cooper, Principal, Central School 



1. These letters summarize some of the concern about the curriculum. Some people 
are wanting cour-.c: to be more uniform, so that, for example, all sixth grade math 
courses and all American history courses are alike. What do you think about it? 

i think that much more uniformity is needed 

I am opposed to a high degree of uniformity 

^ would like more uniformity, but getting it will cause problems too 

other: (please explain): 



2. Supt. Shattuck implied that the same courses in different schools have to be 
alike if the school system is to be fair. Do you believe this is so? 



3, In your own comnuinUy, ijenerciily tipe^Kinni 

,,,how Ia»*at3 a wnice do pari^ntti have \u i^chuol yo^^ii^? Iarip3 ] nona 

,..do school off Id a U retipond a^ these three did here? \m) dun'i kniiw 

...do nxist parents want more "uniformity" across schonis? ytjs no flon't know 

Do you acjreti with (he conct^rns Mavis Cuopur raised wl tli reytird li) "un i (nrmi ly V" 



ytis 



5. poster seems also to hu sufjijes t I n<) thut tlv^ science curriculum Is (.nmpulhuj with 
tUa object I ves-hasiid curr I cu I um-'^riUher than helnc] supporttul t)y It, \)o you fuul that 
funding for thi^ one, If spent properly, would support tluj othur? Or do you ftiol that 
districts Just have to muke hard choices betwetui traditional and ohjnc t i vus -hasud studies? 

The methods and (joals of traditional and object I ves-"btisi?d curricula 

arti relatively Independent; therefore, they compete for funds. 

mi^thods [joa I '» of trndltional und ohjiu: 1 1 vvi'>-hjscul curricula 

are highly ralated; therefore, thuy do not really compete for funds, 
Other (please I nd Icate) ; 



6. Do you agree with Willa Petrun that schools should give more emphasis to studies 
that lead to employment opportunities? 

yes no I don't know 

7. In one city recently science teachers in elementary, junior high and senior high 
schools expressed a strong desire to clarify what should be taught in each grade. What 
do you think are major reasons teachers seek such clarification? (Check one or more) 

to make their jobs more manageable 

to locate the blame when deficiencies are found 

to make clear to students what is expected of students 

to persuade Board and Community to support some areas better 

to select the best text materials from the huge supply 

the reasons are different from community to community 

there really are no reasons; maybe it's a "panic" response 

other (p 1 ease spec i f y ) : 



8. Should school districts set some minimum competency in science for all students 
to attain in order to graduate from high school? Yes No I don't know 

9. Please rank the importance of responsibilities of a science curriculum supervisor-- 

as you would like it to be. Rank "1" as most important on down to "5" as least important, 

a. assist teachers with problems they are having with teaching 

b. ^supervise the collection of student performance data 

c . assure that a high 1 eve 1 of subj ec t mat ter content is ma i n ta i ned 

d. ^provide information about different teaching methods and materials 

e . ass i st admi n i s t rator s in ge tt i ng f und i ng for programs 

10. In your district who Is the person (or who are the persons) most knowledgeable 
about whether the curriculum needs improvement of one kind or another? 
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